CALIFORNIA DIVIGION OF MIKES AND GEOCLOGY
FAULT EVATUATION REPORT FER-84

Mareh 19, 1979

l. Name of fault

Hayward, Mission and Cslaveras faults, segmente in Niles quadrangle.

2 location of faults

Niles 7.5-minute quadrangle, . 4lamed « County (see Pigure 1).

%, TRemson for evaluation

Hequeat from City of Fremont to delete Special Studies Zone
encompassing Mission fault (letter from Iarry Milnex to State Geologist,

January 30, 1079).
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S Review of available data, air photointerpretation, field checking

The Special Studies Zones (88%2) of 1974, depicted on the Niles
quadrangle, were based on fault traces referenced on Pigure (2). In-
adverdently omitted from the Official 53Z Map reference list is Radbruch
{1968), used as the prineipal source of iraces for the Hawyard fault and
the branch fault that was inferred to intercomnect with the Mission fault.

The 587 encompessing the Mission fault was based on mapping of
Hall (1958) and the fact that Woodward-Clyde-Shermrd and Aseoc. (1964)
clasgified the fmult as "active". The structural relationship Yo the
active (1868) Hayward fault and the poseibly mctive, inferred branch fault
of Radbruch (1968) aupborted the decision to zone the Mission fault. In
contrast, Radbruch (1968) did not show recently mctive breaks for the Mission

fault, Woodward-Clyde-Sherard end Assoc. (1968} classified the Missim
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feult as "inactive", and Hall (1958) portrayed the fault as not cutting
Fleistocene terrace deposita. AccordinngEha Woodward-Clyde-Sherard and
Assoe, (1968) P, 13), Hall did not conslder the Mission fault to be active.

Other date acguired gince that 4time indicates that the Miasion fault
iz not active and its trace carmot be located in the younger alluvial
deposits or even the Tlelstocene Irvington Gravels, Spgcifically, Herd
(1978) did not map the Mission fault ag a Quaternary fault., He stated
(personal commmicetion March 5, 1979)'"that there is no evidence of
Holoeene faulting and there ie no support for the peositioning of a Quaternary
Nission fault." In addition, trenching comducted by consulting geologista
at 10 development sites within the Niles quadrangle (see Figure 2 for trench
locations and report identifications)failed to uncover evidence for faulting
along the Mission fault trace in any of the Quaternary wlluvial and colluvial
units, Most comprehensive of these is the Woodward-Clyde-Sherard {1972,
pPe. 15-16) report, quoted below:

"In looking for evidence to support the existence of the Mission
fault we have studled the areas for severml miles north and south of the
Huddleson site. Where the fault is shown to definitely exist by previous
workers, we can find no positive field evidence for its existence. We
have dlscussed this point with Dr. Clarence Hell-UCTA, whose geologic wap
isz the mogt recent and detailed in this arems. Dr, Hell stated that "ozt
of his evidence for the existence and Ioeation of the Mission fault was
suggestive and not conclusive," He further stated that, "his primury
evidence was based on physiography, and that the abrupt topographic expres-
sion mlong the west side of Mission Peak, extending toward the northwest

was probably a fault-line-scarp, and if a fault dld exist it would be

loeated to the west.' He also amid "if the Mission fault does exist it

should not be conpidered as an active earthquake fault.™"



"We have also discussed this same point with Dr. Max Crittenden
of the TU.5. Geological Survey who has mapped the geology to the south of
Mission Peak. Dr. Crittenden states that e does not show the Mission
fault on his geologic map of the Mount Hamilton Quadrengle because he
could not find evidence for its existence in the field," He gaid that
Nthe topographic expression along the west side of Mission Peak could be
explained other than by faulting." He sugzested that "possibly differential
erosion between hard and soft formations could have produced the topo-
graphic scarp.™"

"We have also conducted extengive field investigations in the ares
gupposedly traversed by the Mission fault beyond the limits of the Huddleson
site and have come to the following conelusions:

(1) The existence and/or location of the Mission fault appeers impossible
to prove conclusively, especially across the Huddleson gite., If 1t does
exist, 1t must cross the site somewhere west of Test Boring No. 10, Figure 4.
If it does cross the site in this area, it is overlmin by approximately

100 feet of alluvial material including the Irvington formation as shown in
Figures 4 and 5.

(2) Presuming the Mission Tault does exist, there is no evidence to suggest
it has been active in recent geological time, as we find no indication of

a surface expression of the fault in this area, Therefore, we dp not con-

sider it to be ap active earthquake Fault."
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Dibblee (1975) also mapped the Mission fault in Miocene bedrock
in the Calaveras Reservolr quadrangle to the southeast, but he does not
indicate that it outs mny alluviasl unit (Ga on his map), Northwest of Alameda
Creek, the two traces of the Mission fault are not traceable as well-defined
features on aerial photos. My observations based on photointerpretation
(Figure 3) are that the escarpment west of Mission Peak is almost certainly
due to amncient faultlng., However, active and massive landsliding obscures
the precise location and recency of faulting. lMassive sliding is verified
by Nilsen (1973), Herd (1978), Heffern (1973), and Hall {1958).

Another consideration is the mierc Beismicity that coincides with
the trace of the Mission fault, This is shown by Lee et 8l.(1972) and is
reproduced as Figure 4. It is tempting to assume that the mlcroseismicity
of the Hayward fault transfers to the Calaveras fault via the Miseion Creek
fault. lowever, there may be a systemwatiw travel-time error in the epicenters
plotted, ﬁhe Hayward and Calaveras faulis may actually dip to the northeast,
end the Mission fault probably dips steeply northeast (Hall, 1958}, Thus,
the epicenter data does not mandate activity on the Miesion fault, although
nigtoric faulting (at depth) cannot be refuted. |

Phe inferred amctive fault of Radbruch (1968),j§guglgure 2 ag the
approximately located fault that crosses Agus Caliente Creek, is not mapped
by other geologists who have done independent mapping. According to Herd (1978),
the reported ground cracks associated with the 1868 earthquake apparently
were "amssociated with landsliding, not surface faulting". Interpretation
of aerial photos (Figure 3), clearly indicate recently active, massive land-

sliding.-in the vicinity of the landelide deposits of Herd. No topographie



lineament is observable mlong the inferred trace shown by Hadbruch. Moreover,
this fault is not mepped in the adjacent Milpitas quadrangle by Dibblee (1972).

Both the Mission fault and the inferred active fault of Radbruch
.were studied in the Mission Peak area by Heffern (1973), a graduate student
at Stenford. He concluded that 1andalidinglwas an over-riding geologic
process and neither the existence nor the activity could be proved or dis-
proved for these inferred faults.

The Hayward fault traces shown and zoned on the 1974 534 Map of the
Niles quadrsngle (Pigure 2), were based on tie mepping of Radbruch (1968),
Tevish (1973), mnd Woodward-Iundgren (1974). Additienal data on the recently
active %races show some disagreement in the detailed loecations of traces
(Herd, 1978; this report). However, 16 site investigations employing trench
exploration {see Figure 2 for trench locations and report identifications)
show that Redbruch's traces largely identified the most active faults. It
is noted that Radbruch's traces were mislocated on the 53572 map (drafting
errors) by as muech as 200 feet. Also, Radbruch slightly modified her data
and trace locations in later report (Gadbruch-Hall, 1974) and any revised
952 maps should replot her traces using the latest map. My own photointerpre-
tation and limited field checking (Figure 3) generally supports the work of
Radbruch=-Hall snd Herd, but we differ loeally in detail. With the exception
of the area southeast of Durham Road, the recently active strands of the
Hayward fault are well=defined and a slightly narrower 537 could be drawn

than exists for the 1974 zone map.
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The amall 557 located at the =south boundary of the quadrangle 4,000
feet east of the Hayward fault was delineated based on an inferred fault
mapped by Dibblee (1972) in the sdjuacent Milpitas quedrangle. This fault
offsets the Santa Clara Formation (of late Pliocene or early Pleistocene
age) but not the younger slluvium, There is no evidence that this inferred
fault is Holocene active and no geologist has mapped this fault as active or
potentially active (see Radbruch-Hall, 1974; Herd, 1978). Pre-grading
serial photographs (U.S. Soil Conservation, 1939) reveal no evidence of
active fault featurez in the 557 shown on the Niles quadrangle and a site
investigation did not reveasl an mctive fault (Figures 2 and 3).

The Calaverss fault and 357 shown on the northeastern part of Pigure
2 were based on the mapping of Hall (1958} and Levish (1973). Hall largely
showed the fault as concealed within the Niles quadrangle. The general
location of his trace apparently is controlled by deformed snd truncated
units of Miocene and older rocks (Hall, geologie map and p. §9-4l). Hall
(p.40) states that the Plio-Flelstocene Livermore Gravels are "apparently
undisturbed". However, he indicates on his map that Livermore Gravels are
in fault contact with Briones Formation just south of Arroyo de la Laguna,
Apparently this iz a drafting error. The other three fault traces are
attributed to Levish (p.c. 1973). There is no documentation justifying the
position or recency of these faults in the file notesef CDMG.

Herd (1978) mapped traces of the Galaveéﬁ fault approximately along
the aouthwestern trace of Levish (Figura 2). He indicates that landeslides
obsoure the fault to the north. However, he believes (Herd, 1979, p.c.)

that serpentine float (there are no outcrops) in the landslide area indicates
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that the fault lies relatively high on the northeast flank of Pleasanton Ridge.
f#le further indicated that thers is no evidence for Levish's easterly trace
on 1939 serial photos.

My interpretation of the 1939 photos (U.s. Soil Ganservation) closely
coincides with that of Herd, except that I believe the recent trace of the
Calsveras feult ¢an be ohserved an additional 3,000 feet to the north before
it is obscured by landslides. Other traces of the fault may exist downslope,
but they cannot be detected on the 1939 photos.

The pfojected 38Z south of Highway 680 snd along the margin of the
map 15 based on unpublished mapping of Levish (p.c., 1973) in the adjacent
La Costa Vallsy quadrangle, He shows a fault along the southwest margin of
Sunol Valley just east of the Niles guadrangle, but he provides no documen-
tation for the feults position or recency. Aeriel photos (Usas, 1967} reveal
no specific evidence of this fault in the Niles quadrangle and only permis=-
give evidence for quaternary faulting in the adjacent Ls Costa Valley quad-

rangle, Neither Herd (19738) nor Hall (1958) shows a fault in thie arvea,

Ga Conclusions

Ba Misasion fault: There is no evidence for Holocene (or even late

Quaternary) faulting northwestward from Seec. 6, T. 48, R. 1E., near Mission
San Jose., Specific site investigstions (including trenching, Pigure 2) have
not revealed the existence of recently active faults., Southeast of Sec. 6,
an escarpment (fault-line scarp?) generally suggest an anclent fault, but
historiec and Holocene landsliding obscures the activity and the
precise loeation of any Holocens fault strands that may exist. There is no

evidence that the Migsgion fault iz active,.
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b. Branch fault of Radbruch (west of Warm Spring): This fault was inferred

to exist because of possible ground ruptures reported in 1868 (Radbruch, 1968).
Yo one else haz mapped this fault, whosgj%g;ie 1ies in a landslide area (at
least north of Agna Caliente Creek) (see Figures 2 end 3; Herd, 19785 Hall,
1958; Heffern, 1973).

@, Hayward fault: The position of the moet recent traces and activity

{historic and Holocene) are well-established. The recently ective traces lie
totally within the established 53Z, but are not always accurately identified
on the 1974 882 map,

d. Projected fault and 38Z south of Wawm Spmihgs: There is no evidence

for recent faulting here,

e Galaveras fault: Only the westernmeost pair of the traces shown on

the 1974 SSZ mep are believed to be Holocene. These traces are relocated
based on the works of Herd (1978) and me (this report; Figure %), There is
no evidence for the other treces {based on levish, 1973), although they could
be obscured by recent landsliding anéT:;g;ion/daposition. There is no need
to have more than one active trace (the westerly one shown), although the

abaenee of other actlive traces cannot be demonstrated,

2 Galaveras branch fault (SE of Highway 680): There is no evidence of

faulting in the alluvium of the Niles quadrangle (Herd, 1978 and p.c. 1979;
Hell, 1958). Only weak evidence for Levish's (1973) Quaternary faulting is
apparent on serial photos within the adjacent La Costa Valley quadrangle.

Even so, there is no specific evidence Holocene faulting in the latter area

along the 3W side of Bunol Valley,.
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Te Recommendations:

Bl Migsion fault: Delete the existing 832 and fsult traces,

b. Branch fault of Radbruch: Delete the existing S58Z2 and fault trace.

Ca Hayward fmult: Revise the existing 552 based on the work of Radbruch-~

Hall (1974), Herd (1978), and this report. A somewhat narrower zone can be
delineated over most of the length of this fault,

d. Projected fault and 557 south of Warm Springs: Delete the 832 shown.

@, Ualaveras fault: Revise fault traces based on the work of Herd (1978)

and this report. This zone ghould be drawn amply wlde to account for un-
certainties on the northward projection and on the possible presence of actlve
branches in the landslide downsleope from the mappable traces.

. Calaveras branch fault {5.E. of Highway 680): Delete S5Z; no eyidence

for Holocenefaulting in Niles quadrangle or adjacent area fto southeast.

8. Report prepared by E. W. Hart, 3/19/79.

S Whand
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